Polyurethane (PU) foams have great applications in industry. The raw materials of PU, polyol and isocyanate, are conventionally derived from petroleum. Bio-based polyols are promising substitutes for petrochemical polyols due to their sustainability. This project studied water-blown polyurethane (PU) foams made from soy-polyols. The flexible bio-based PU foams were successfully produced by mixing petroleum polyol and commercial soy-polyols with different hydroxyl numbers and functionalities. The effect of hydroxyl number and functionality of soy-polyols, and the effect of tin catalyst, crosslinker levels and isocyanate index on foam properties were identified. Water-blown rigid polyurethane (PU) foams were made from 0-50% soy-phosphate polyol (SPP) and 2-4% water as the blowing agent. The effects of water content and isocyanate index on physical properties of SPP PU foams were investigated. Low density soy-polyol based rigid PU foams were modified with different concentrations of glass microspheres and nanoclay.
